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IN THE CLAIMS: 

Set forth below in ascending order, with status identifiers, is a complete listing of all claims 
currently under examination. Changes to any amended claims are indicated by strikethrough 
and underlining. This listing also reflects any cancellation and/or addition of claims. 

Claim 1 (currently amended) 

An actuator^ comprisingih avHig 

a movable membe r having a first biological material deposited thereon; 

a second biological material positioned so as to interact with the first biological material; 

an energy-transmitting stripe associated with the second biological material so as to 
energize the second biological material with a first type of energy; and 

a reservoir containing a substance that is a source of a second type of energy, wherein the 
reservoir is positioned so as to retain the substance in contact with the first and second biological 
materials to aid interaction of the first and second biological materials, 

wherein, when the stripe is energized, the movable membert hat moves substantially 
linearly as a result of the a biomol e cular interaction of the first and second biological 
materials b iologically bas e d compon e nts within th e actuator . 

Claim 2 (currently amended) 

The actuator of claim 154-, wherein the myosin comprises myosin SI or heavy 
meromyosin m ovabl e m e mb e r is coated at l e ast in part with a first int e ractiv e biological mat e rial . 

Claim 3 (currently amended) 

The actuator of claim 15±, wherein the movable member is a rod having a longitudinal 
dimension of about 100 nm to about 100 \im and a cross sectional dimension of about 20 nm to 
about 200 nm . 

Claim 4 (currently amended) 

The actuator of claim 1_5±, wherein the movable member is curved. 
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Claim 5 (currently amended) 

The actuator of claim 152, wherein the movable member comprises nickel, palladium, 
gold, platinum, cobalt, permalloy, chromium, or a combination m ixtur e s thereof. 

Claim 6 (currently amended) 

The actuator of claim 152, wherein the movable member comprises a polymeric material. 

Claim 7 (currently amended) 

The actuator of claim 154- that is less than 100 fam microns in length in any of its 3 
dimensional measurements. 

Claims 8-11 (cancelled) 

Claim 12 (currently amended) 

The actuator of claim 1540, wherein the actin/mvosin interaction of th e two int e ractiv e 
biological mat e rials causes fee-movement of the movable member along its longitudinal axis. 

Claim 13 (currently amended) 

The actuator of claim 12, wherein the longitudinal movement of the movable member is 
unidirectional. 

Claim 14 (currently amended) 

The actuator of claim 12±^> wherein the longitudinal m ovement of the movable member 
is bidirectional. 

Claim 15 (currently amended) 

) 

AnThe actuato r of claim 11 , comprising: w h e rein 

a movable member that is coated at least in part with myosin; 

two separate , parall e l arrays of actin filaments that are aligned with respect to a 
commo n along th e sam e axis of a stationary m e mb e r b ut with opposite polarities^ whereina nd 
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both of the arrays are positioned to interact with the myosin that is coated on the movable 
member; and 

twoa separate energy-transmitting stripes that are strip e is associated with the arrayse aeh 
actin array in a manner to selectively energize respective ones of the arravs, an actin array so that 
when one of the stripes is sufficiently energized, anthe actin/myosin interaction is such that the 
movable mov e abl e member is moved substantially linearly from its starting position in a direction 
parallel to the actin filaments within the arrays. 

Claim 16 (currently amended) 

The actuator of claim 15, wherein at least one of the stripes tho energy transmitting strip e 
transmits heat. 

Claim 17 (currently amended) 

The actuator of claim 16, wherein the movable member is a rod, the parall e l actin arrays 
are arranged such that the actin filaments are parallel to the rod's longitudinal axis, and the rod is 
moved in a direction parallel toe f its longitudinal axis. 

Claim 18 (currently amended) 

The actuator of claim 158, wherein the actin/mvosin interaction of th e two interactiv e 
biological materials is promoted by a source of chemical potential energy. 

Claim 19 (original) 

The actuator of claim 18, wherein the source of chemical potential energy is a nucleoside 
triphosphate. 

Claim 20 (original) 

The actuator of claim 18, wherein the source of chemical potential energy is adenosine 
triphosphate (ATP) or 2'-deoxy ATP. 
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Claim 21 (currently amended) 

The actuator of claim 15&, wherein the stripes are s e cond int e ractiv e biological mat e rial is 
in e rt unl e ss associated with a source of energy, wherein energizing one of the stripes causest he 
en e rgy conv e rts th e s e cond interactiv e biological mat e rial into a modifi e d e n e rgy stat e so that it 
int e racts with th e first biological mat e rial to caus e the movable member to move relative to itsa 
starting position. 

Claim 22 (withdrawn-currently amended) 

The actuator of claim 1 A whereim that compris e s 

thea movable member has having a biocompatible molecular layer deposited thereon. en 
th e surfac e th e r e of and the first biological material comprises a lay e r of myosin, or ajragment 
thereof, adhering to at least a portion of the biocompatible molecular layer; 

the second biological material comprises at least one array of aligned actin filaments 
attach e d to a stationary m e mb e r and position e d to int e ract with the myosin coating; 

an e nergy transmitting strip e associat e d with th e actin array in a mann e r to e n e rgiz e the 
actin array, wh e r e in th e actin array is in e rt unl e ss e nergiz e d; 

a w e ll containing a substanc e that is a sourc e of ch e mical pot e ntial e n e rgy that aids th e 
int e raction of myosin with actin, th e w e ll b e ing position e d to retain th e substanc e in contact with 
th e actin array and th e myosin layer ; and 

the actuator further comprisesa hydrophobic regionsr egieft positioned on opposite sides 
of the reservoir weli to slidingly engage the movable membereed and retain the substance within 
the reservoir wefe 

wh e r e in wh e n th e e n e rgy - transmitting strip e is suffici e ntly e n e rgiz e d, th e actin/myosin 
int e raction is such that th e movabl e m e mb e r is mov e d in a dir e ction parall e l to th e actin 
filam e nts within th e array . 

Claim 23 (withdrawn) 

The actuator of claim 22, wherein the biocompatible molecular layer is a self-assembling 
monolayer. 
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Claim 24 (withdrawn) 

The actuator of claim 22, wherein the biocompatible molecular layer is a polyelectrolyte 
multilayer. 

Claim 25 (withdrawn) 

The actuator of claim 22, wherein the movable member is a rod having a longitudinal 
dimension of about 100 nm to about 100 |im and a cross sectional dimension of about 5 nm to 
about 200 nm. 

Claim 26 (withdrawn-currently amended) 

The actuator of claim 25, wherein the rod comprisesi s a metal selected ehesen from the 
group consisting o f comprising nickel, palladium, platinum, gold, cobalt, permalloy, chromium, 
and combinations mixtur e s thereof. 

Claim 27 (withdrawn) 

The actuator of claim 22, wherein the biocompatible molecular layer is about 1 nm to 
about 200 nm in thickness. 

Claim 28 (withdrawn) 

The actuator of claim 22, wherein the biocompatible molecular layer circumscribes at 
least a portion of the length of the movable member. 

Claim 29 (withdrawn-currently amended) 

The actuator of claim 22, wherein the myosin comprises ar-myosin SI unit or a-heavy 
meromyosin-unit. 

Claim 30 (withdrawn-currently amended) 

The actuator of claim 22, wherein the energy-transmitting stripe comprises asGoeiat e d 
with th e actin array is platinum, nickel^ or gold. 
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Claim 31 (withdrawn) 

The actuator of claim 30, wherein the energy-transmitting stripe is about 10 nm to about 
250 nm thick and at least 10 nm wide. 

Claim 32 (withdrawn-currently amended) 

The actuator of claim 22, wherein the first type of energy is heat, electricity, light, or 
electrochemical energy, the second type of energy is chemical potential energy, and the 
substance that is th e sourc e of potential ch e mical e n e rgy is a nucleoside triphosphate. 

Claim 33 (withdrawn-currently amended) 

The actuator of claim 32, wherein the nucleoside triphosphate is ATP ad e nosine 
triphosphate (ATP) or 2 f -deoxy ATP. 

Claim 34 (withdrawn-currently amended) 

The actuator of claim 22, wherein the movable member is a rod having a gold surface^ 
and the biocompatible molecular layer comprises a protein^ aer peptide^ or a compound with the 
formula R'SH, R'SSR 2 , R*SR 2 , R l S0 2 H, (R ! ) 3 P, R*NC, R*CN, (R 1 ) 3 N, R'COOH, or ArSH, 
wherein: 

R 1 and R 2 each has the formula X(CH2) n and, if thea compound is substituted with both 
R 1 and R 2 , then R 1 and R 2 are the same or different; 
nis 0-30; 
Ar is an aryl; 

X is -CH 3 , -CHCH 3 , -COOH, -C0 2 (CH 2 ) m -OH, -CH 2 OH, ethylene glycol, hexa (ethylene 
glycol), -0(CH 2 ) m CH 3 , -NH 2 , -NH(CH 2 ) m NH 2 , halogen, glucose, maltose, fullerene C60, 
a nucleic acid, a protein, or a ligand; and 
m is 0-30. 

Claim 35 (withdrawn) 

The actuator of claim 34, wherein the compound has the formula R l SH or ArSH. 
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Claim 36 (withdrawn) 

The actuator of claim 35, wherein the compound is propanedithiol, hexanedithiol, 
octanedithiol, n-hexadecanethiol, n-docosanethiol, 11-mercapto-l-undecanol, a,a-p-xylyldithiol, 
4,4'-biphenyldithiol, terphenyldithiol, or DNA-alkanethiol. 

s 

Claim 37 (withdrawn-currently amended) 

The actuator of claim 224-, wherein the movable member is a rod having a surface of 
aluminum, gallium arsenide, or titanium dioxide, and thea biocompatible molecular layer is 
deposit e d on th e surfac e , wh e r e in the biocompatibl e molecular lay e r comprises a compound with 
the formula R'SH or R^SiCb, wherein 

R 1 has the formula X(CH 2 ) n ; 

n is 0-30; 

X is -CH 3 , -CHCH 3 , -COOH, -C0 2 (CH 2 ) m CH 3 , -OH, -CH20H, ethylene glycol, 
hexa(ethylene) glycol, -0(CH 2 ) m CH 3 , -NH 2 , -NH(CH 2 ) m NH 2 , halogen, glucose, maltose, 
fullerene C60, a nucleic acid, a protein, or a ligand; and 
m is 0-30. 

Claim 38 (withdrawn-currently amended) 

The actuator of claim 22, wherein the movable member is a rod having a surface of 
silicon dioxide, and the biocompatible molecular layer comprises compound -is a protein, aer 
peptide, or a compound withh as the formula R'SH or R'SiCh, wherein: 

R l has the formula X(CH 2 ) n ; 

n is 0-30. 

X is -CH 3 , -CHCH 3 , -COOH, -C0 2 (CH 2 ) m CH 3 , -OH, -CH 2 OH, ethylene glycol, 
hexa(ethylene glycol), -0(CH 2 ) m CH 3 , -NH 2 , -NH(CH 2 ) m NH 2 , halogen, glucose, maltose, 
fullerene C60, a nucleic acid, a protein, or a ligand; and 
m is 0-30. 

Claims 39-68 (cancelled) 
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Claim 69 (currently amended) 

A process for preparing an actuato r of claim 1 , which process comprises! 
providing a movable member; 

depositing a first biological material p rotein that aids in th e contraction or r e laxation of 
muscl e on at least a portion of th e surfac e of the movable member; ^ 

providing a reservoir having (a) an inner surface having deposited thereon an array of a 
second biological materialp retein that interacts with the first biological material p rot e in d e posit e d 
on th e inn e r surfac e, (b) an energy-transmitting stripe connecting strip contacting the second 
biological material p rot e in so that th e e nd of th e strip e away from th e array can b e connected to 
aan e n e rgy source of a first type of energy , and (c) two orifices opposite each other to receive the 
movable member so that the first biological material pretein can be positioned within the 
reservoir; and 

providing a substanc e that is a source of a second type of p ot e ntial chemical energy to aid 
m-the-interaction of the first and second biological materials p rot e ins , 

wherein, when the first type of energy is transmitted to the second biological materiaKp retem the 
movable member moves from a starting position to a different position. 

Claim 70 (currently amended) 

The process of claim 69, wherein the movable member is a rod having a biocompatible 
molecular layer deposited thereo n, and the first biological material is deposited on at least a 
portion of the biocompatible molecular layer . 

Claim 71 (currently amended) 

The process of claim 70, wherein the first biological materialp reteift is myosin^ or a 
fragment thereof, the second biological materialp FOtem is actin, and the source of the second type 
of pot e ntial ch e mical energy is ATP or 2'-deoxy ATP. 
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Claim 72 (currently amended) 

The process of claim 71, further comprising positionin gw herein a hydrophobic region is 
position e d at each of the orificese rifiee to aid in retaining the ATP or 2'-deoxy ATP within the 
reservoir. 

Claim 73 (currently amended) 

The process of claim 7072, further comprising positioning aw h e r e in th e hydrophobic 
region asis a collar that is position e d around the rod. 

Claims 74-80 (cancelled) 

Claim 8 1 (currently amended) 

A combination of at least two actuators of claim 15±, wherein the actuators function in 
concert. 

Claim 82 (new) 

The actuator of claim 15, wherein when another one of the stripes is sufficiently 
energized, the actin/myosin interaction is such that the movable member is moved substantially 
linearly back towards its starting position. 

Claim 83 (new) 

The process of claim 69, wherein the source of the first type of energy is a source of heat, 
electricity, light, or electrochemical energy. 

Claim 84 (new) 

The process of claim 69, wherein the stripe comprises platinum, nickel, or gold. 
Claim 85 (new) 

The process of claim 69, wherein the stripe is about 10 nm to about 250 nm thick and at 
least about 10 nm wide. 
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Claim 86 (new) 

An actuator, comprising: 
a movable member; 

a first biological material positioned on at least a portion of the movable member; 
a reservoir defining two orifices that are positioned so as to receive opposite ends of the 
movable member; and 

a second biological material positioned within the reservoir so as to interact with the first 
biological material, 

wherein, when the second biological material is sufficiently energized, an interaction of 
the first and second biological materials is such that the movable member is moved substantially 
linearly in a direction towards one of the orifices. 

Claim 87 (new) 

The actuator of claim 86, wherein the movable member is a rod 
Claim 88 (new) 

The actuator of claim 87, wherein the rod has a longitudinal dimension of about 100 nm 
to about 100 jam and a cross sectional dimension of about 20 nm to about 200 nm. 

Claim 89 (new) 

The actuator of claim 86, wherein the first biological material is myosin, and the second 
biological material is actin. 

Claim 90 (new) 

The actuator of claim 86, further comprising an energy-transmitting stripe positioned so 
as to transmit a first type of energy to the second biological material. 

Claim 91 (new) 

The actuator of claim 90, wherein the first type of energy is heat, electricity, light, or 
electrochemical energy. 
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Claim 92 (new) 

The actuator of claim 90, further comprising a source of a second type of energy 
positioned within the reservoir so as to aid the interaction of the first and second biological 
materials. 

Claim 93 (new) 

The actuator of claim 92, wherein the second type of energy is chemical potential energy. 



703854 vl/PA 



